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Actinidin active site calculations 23 
Actinomycin D chromosome staining 91-94 
Alcohol dehydrogenase see LADH 
Anthramycin 
biological effects 96 
DNA binding 54 
on nucleic acid synthesis 86 
Antibiotics, DNA binding 32-55 see also individual 
compounds 
pytrole-amidine 32-53 
DNA binding to 36-39 
on DNA synthesis 77 
polynucleotide interactions 39-47 
UV absorption 35 
use in DNA studies 72-96 
Antitumour agents, synthetic 55-62 


Bacteriophage T7 genes 140, 141 
Bacteriorhodopsin 

charged groups in 206 

electric fields on 198 
Base-pair (see also DNA and its different forms) 

hydrogen bonding 115 

Berenil 

action 56,70 

biological effects 96 

on nucleic acid synthesis 87 

structure 57 
Bipolymers, electric field effects on 199, 200 
Bisguanylhydrazones 

biological effects 96 

DNA binding 56, 58 

on nucleic acid synthesis 87 

structures 57 
Bisquaternary ammonium heterocycles 58 see also 

NSC 101327 and SN numbers 

Born-Oppenheimer approximation 2,8 
Bromination of DNA on structure 169, 170 


Carboxypeptidase A point charge calculations 12 
CC-1065 (NSC 298223) 
biological effects 96 
DNA binding 55, 70 
on DNA synthesis 88 
structure 53 
Chemical electric field effects in macromolecules 
chemical coupling, basic processes 199 
measurements of 223 
chemical relaxations 224, 225 
component contributions 
differentiation between 229 
to absorbance 226 
concentration changes 225 
linear dichroism 228 
of polyionic surfaces 199 
on biopolymers 199 
rate constants in 
dipolar equilibrium 209 
ionic equilibria 211 
polyelectrolytes 212 
reaction moment 212 


equilibrium constant and 218 
non-polar polarizable spheres 219 
polar non-polarizable spheres 220 
polar polarizable spheres (Onsager) 221 
from dielectric data 213 
induced dipole moments in polyionic 
molecules 223 
permanent and induced dipole moments 
form and g-factors 217, 218 
individual 214 
total polarization 215, 216 
reactions in polar media 221 
ion-pair equilibria in aqueous solution 222 
Kirkwood-Fréhlich equation 222 
thermodynamics in 
activity coefficients 208 
characteristic Gibbs function 206 
dielectrochemical affinity 207 
van’t Hoff relationship 208 
Chromatin, pyrrole-amidine binding studies 89, 90 
Chromomycin A, 
biological effects 96 
DNA binding 53, 54 
on nucleic acid synthesis 83, 85 
staining of chromosomes 90, 94 
Chromosomes staining by nonintercalating DNA 
ligands 90-95 
Circular dichroism binding data for pyrrole-amidine 
antibiotics 37, 40-44 
CNDO quantum chemical formalism 2, 17, 18 
Col El DNA melting 120, 137 
Congocidin see Netropsin 


DAPI (4’-6-diamidino-2-phenylindole) 
chromosome staining 90-94 
DNA binding 62 
on nucleic acid synthesis 83, 88 
DDUG 
(4,4’-diacetyl-diphenylurea-bisguanylhydrazone) 
biological effects 96 
DNA binding 56, 58, 59 
on nucleic acid synthesis 83, 87 
structure 57 
Deoxyoligomers (see also DNA oligonucleotides) 
pyrrole-amidine antibiotics interactions 39-41, 
64-70 
Diarylamidines, DNA binding, structures 57 
Dipyrandium 
structure and DNA binding 63 
Distamycin A (Dst-A) 
analogues and 34, 38, 47-49, 75, 81-83, 96 
spectra 35 
biological effects 95, 96 
chromosome staining 92-95 
-DNA interactions 38, 46, 48, 50, 56, 59, 61, 65, 72, 
88, 89 
association constants 47-50 
deoxyoligomers and 39-41 
geometry and dynamics 50-53 
on DNA polymerase 80, 82 
on restriction sites 81,84 
on RNA synthesis 79, 82 


tRNA interaction 70 
structure 33 


DNA 


alkylation, distamycin studies 89, 90 
backbone conformation 184-190 
base-pair stacked state 115 
bonded states, number of 120 
bonding matrix 116, 117 
CMRs_ 121, 135 
base sequence and 138 
codon preference in 143 
gene boundaries and 139 
physical nature 138 
unwinding rate and 138 
Col E1 120, 137 
conformational rquirements for nonintercalating 
binding 50 
cruciform 142 
double helix stability 138-143 
endonucleases, specificity 136, 137 
local helix-coil transition in 120 
melting profiles 
comparison, theory and experiment 132 
experimental measurements 135-137 
melting region see DNA CMRs 
melting surface 120, 128 
molecular thermodynamic parameters 121 
chain association constant 123 
cooperative features 122 
helix stability 122 
validity 123 
NMR spectroscopy 160 
palindromic sequence, effect of 116, 117, 142 
phase T7 thermal stability 140, 141 
replication, priming and pausing 144 
single stranded 144 
stability algorithms 127, 128 
stability distribution 
in promoter-operator regions 140 
in replication region 142 
unfolding 
kinetics 137 
ligand binding and 134 
torsional stress and 134 
wobble-pair geometry 160 
X-ray analyses, single crystal advantages 159 


A-DNA oligonucleotides 


average helical conformations 171, 174 
backbone torsion angles 185-187 
base-pair 
positions 166 
roll angles 179-181, 185, 191 
slide 181-185, 188, 192 
base stacking 
energy variations 190-192 
patterns 182 
comparison with other forms 167, 168, 193 
crystal data table 161 
fragment stacking 167 
helical system parameters 177 
helical twist 178, 185 
overall features 160 
propellor twist 176 
space-filling drawings 172, 173 
stereoscopic drawing 163 
transition to Bform 170 


B-DNA oligonucleotides 


average helix parameters 174 
backbone torsion angles 185, 186, 189 
base-pair 

positions 166 
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rollangles 179-181, 185 
slide 181-185 
base stacking 
energy variations 190 
patterns 182 
bent and straight forms 167, 172, 175 
comparison with other forms 167, 168, 193 
crystal data table 161 
helical system parameters 177 
helical twist 178, 179, 185 
minor groove 173 
MPD7 161, 174, 176, 181, 183, 186, 189 
overall features 160 
propellor twist 176, 191 
stereoscopic drawing 164 
transition to Zform 171 


Z-DNA oligonucleotides 


backbone rigidity 190 
base-pair 
positions 166 
stacking energies 192 
comparison with other forms 167, 168, 193 
crystal data table 162 
major packing mode 167 


models of native, methylated and brominated 169 


nucleotide conformations 168 
overall features 160 
stereoscopic drawing 165 


DNA-binding nonintercalating ligands 


affinity cleavage 75 
anthramycin 54 

antitumour antibiotics 54 
aromatic diamidines 56 
biological effects 95, 96 
cytotoxicity 56 

density gradient studies 72 
ethidium displacement by 56 
footprinting 73-76 

major groove binding 70-72, 98 
minor groove binding 64-70 
mithramycin and analogues 53 
on chromosomes 90 

on DNA synthesis 82, 83 

on supercoiled DNA 88 
phthalanilides 56 

protein binding and 76 


pyrrole-amidine antibiotics and analogues 32-53, 


64,77 
specificities 97, 98 
steroidal diamines 62 
structures of synthetic 57 


DNA polymerase in DNA synthesis 144 


Echinomycin chromosome staining 93 
EcoRI endonuclease-DNA complex 160 
Enzyme see Protein active site 
Escherichia coli 
cloacin fragment 133 
lactose control region 144 
operons 
cholera toxin 146, 147 
cloacin DF13 146, 147 
heat-labile toxin 146, 147 
16S rRNA secondary structures 133 © 


FSGOs (floating spherical Gaussian orbitals) and 
molecular orbital calculations 13, 14 
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Genes 
CMR boundaries and 139, 141 
codon preference and 143 
homostabilizing propensity 139, 143 
T7 140, 141 
tetracycline-resistance (TET) 141, 142 


Hartree-Fock approximation 2 
Hedamycin on nucleic acid synthesis 83, 86 
Hoechst 33258 
chromosome staining 90-93 
DNA binding 56, 61, 69, 88, 97 
on nucleic acid synthesis 83 
structure 57,70 
Hydrogen bonding in pyrrole-amidine antibiotics 
interactions 42 
Hydroxystilbamidine on nucleic acid synthesis 83, 87 


NSC 57153 
biological effects 96 
DNA binding 56, 59 
structure 57 
NSC 101327 
biological effects 96 
DNA binding 56, 59, 60 
on nucleic acid synthesis 87 
structure 57 


Nucleic acid chains, folding uniqueness 114 


Olivomycin 
biological effects 96 
chromosome staining 90 
DNA binding 53 
on nucleic acid synthesis 83, 85 


Papain active site calculations 3, 4, 21, 24, 25 
Phosphoglycerate mutase electrostatic field 6 
Phthalanalides see NSC 57153 

Polyelectrolytes in electric fields 212 


INDO quantum chemical formalism 2,9 
Ionen X structure 57 


Irehdiamine A structure and DNA binding 63 


LADH (liver alcohol dehydrogenase) active site 
considerations 19 

LCAO (linear combination of atomic orbitals) quantum 
mechanical approximation 2,9 

Lexitropsins 33, 68, 98 


Macromolecules, chemical electric field effects see 
Chemical electric field effects 

Membranes effects of potential differences 199 
Methyl green 

DNA binding 62 

structure 57 
Methylation of DNA on structure 169, 170 
MINDO quantum chemical formalism 2, 20 


Polyionic macromolecules 
electrochemical potential 206 
induced dipole moments 223 


Polyriboadenylate, electric fields on 198 


Proflavine-DNA interaction 72 
Protein active site 
continuous electrostatic model 
classical 4-7 
quantum mechanical 7-11 
discrete point models 11 
electrostatic 16-26 
point charge 12-15 
solvation 15, 16 
effect of environment 3 
hybrid models 26 
quantum chemical methods for 2 
Proteins 
recognition of DNA bases 76 


Mithramycin 
biological effects 96 
chromosome staining 90, 93 
DNA binding 53, 54, 56 
on nucleic acid synthesis 83, 85 
structure 53 


repressor and pyrrole-amidine antibiotics 78 


Quantum chemistry of proteins 1-27 
approximations 2,3 
Quinacrine chromosome staining 90-93 


Netropsin (Nt) RNA 
analogues 98 base-pair stacked state 115 
biological effects 96 bonded states, number of 120 
chromosome staining 92, 93 bonding matrix 117, 118 
crystal structure 36 broad melting of stem-loop structures 
dimers 39, 76 elements of secondary structure 118 


interactions mathematical graph of 119 
association constants 47-50 folding 
deoxyoligomers and 37, 39-41, 65-69 constraints in 118 
DNA and 36-38, 44, 45, 48, 50, 56, 59, 61, 64, 89 imperfections 116 
density gradient studies 72 molecular thermodynamic parameters 
supercoiled 88 bifurcation loop 126 
UV irradiated 89 bulge loop 126 
dynamics 52 danglingend 127 
geometry 50-53 hairpin loop 125 
mode of 41 helix stability 124 
tRNA and 70,71 internal loop 125 
sequence specificity 41, 45, 46, 97 tables 127 
on DNA synthesis 77 p-dependent transcription termination 
spectra 35 secondary structure 
structure 33 algorithms 


NMR shifts in Nt complexes 40 combinational method 129 
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comparative method 129, 131 SN 13232 
comparison of theory with experiment 132-134 biological effects 96 
dynamic programming method 129-131 DNA binding 56 
E. coli 133 structure 57 
FOLD-A 131 SN 16814 
in vivo 131 biological effects 96 
PSTV_ 133 DNA binding 56, 60 
T. thermophilus 130 structure 57 
bifurcation loop 118, 119, 126 SN 18071 
bulge loop 118, 119, 126 DNA binding 56, 60, 97 
complete denaturation and 120 on nucleic acid synthesis 87 
danglingend 118, 119, 127 structure 57 
hairpin loop 118, 119, 125 Solvation model 15 
internal loop 118, 119, 125 Solvent effect on protein electrostatic field 4, 16 
processing and 148 Steroidal diamines DNA binding 62-64 
stacking region 118, 119 Stilbamidine 
translation efficiency and 146 DNA binding 56,70 
translation elongation and 148 on nucleic acid synthesis 87 
splicing 148 structure 57 
synthesis, DNA-binding ligands on 79, 82, 83, 85 
tertiary structure 131, 132, 134 
wobble base-pairing 118,124 Tetracycline-resistance gene (TET) 141, 142 
RNA polymerase pausing in transcription 145 Thermodynamic analysis of field effects 200 (see also 
Chemical electric field effects) 
Saframycins chemical affinity 202 
biological effects 96 electrochemical potential 204 
DNA interactions 54, 55 activity coefficient 205 
on nucleic acid synthesis 83, 88 affinity 205 
Sibiromycin _ polyionic molecules 206 
biological effects 96 limits of application 203; 204 
DNA binding 54 step perturbations 203 
on nucleic acid synthesis 86 transition curves 201 
structure 53 van’t Hoff relations 200, 201 
Sinanomycin see Netropsin Thermus thermophilus HB8 5S rRNA structure 130 
SN 6136 Tomaymycin 
DNA binding 56 DNA binding 54 
structure 57 on nucleic acid synthesis 86 
SN 6999 
biological effects 96 
DNA binding 56, 59, 60 Water-protein interactions 
on nucleic acid synthesis 87 continuum modelling calculations 5 
structure 57 quantum mechanical calculations 7 
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